High level expression and characterization of the cyclophilin B gene from the anaerobic fungus Orpinomyces sp. strain PC-2.
Cyclophilins are an evolutionarily conserved family of peptidyl-prolyl cis-trans isomerases (PPIases). A cyclophilin B (cypB) gene from the anaerobic fungus Orpinomyces sp. strain PC-2 was cloned and overexpressed in Escherichia coli. It was expressed as an amino-terminal 6 x His-tagged recombinant protein to facilitate purification. Highly purified protein (26.5 kDa) was isolated by two chromatographic steps involving affinity and gel filtration for biochemical studies of the enzyme. The recombinant CypB displayed PPIase activity with a k(cat)/K(m) of 8.9 x 10(6) M(-1) s(-1) at 10 degrees C and pH 7.8. It was inhibited by cyclosporin A (CsA) with an IC(50) of 23.5 nM, similar to those of the native protein and other cyclophilin B enzymes from animals. Genomic DNA analysis of cypB revealed that it was present as a single copy in Orpinomyces PC-2 and contained two introns, indicating it has a eukaryotic origin. It is one of the most heavily interrupted genes with intron sequences found in anaerobic fungi. The three-dimensional model of Orpinomyces PC-2 CypB was predicted with a homology modeling approach using the Swiss-Model Protein Modeling Server and three dimensional structure of human CypB as a template. The overall architecture of the CypB molecule is very similar to that of human CypB.